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The Department of Energy (DOE), including its National
Energy Technology Laboratory and West Coast Regional
Carbon Sequestration Partnership (WESTCARB), have
established national programs to evaluate the technical
feasibility of long-term subsurface geologic storage of
carbon dioxide (CO2) produced by industrial activity. The
WESTCARB is a consortium of seven western U.S. States and
one Canadian Province that is one of seven regional North
American partnerships established to evaluate technical
aspects of high-volume CO2 capture and sequestration.
Collaborative WESTCARB research programs have included
more than 90 public agencies, private companies, and non-
profit organizations. The Arizona Geological Survey (AZGS)
began work in 2010 on WESTCARB Phase Il — Arizona
Geological Characterization (California Energy Commission
Agreement Number 500-10-024).

As part of WESTCARB Phase Ill, the AZGS is evaluating the
potential for CO2 sequestration in geologic formations that
are below a level of 800 meters (m) depth below land surface
(bls). This evaluation is directed at porous and permeable
geologic formations with impermeable sealing strata in
Cenozoicsedimentary basinsinthe Basinand Range Province,
and Paleozoic sedimentary formations in the Colorado
Plateau. An initial screening of Cenozoic sedimentary basins
with significant depth and volume below the 800 m bls level
resulted in ten candidate basins from a total of 88 basins
(Spencer, 2011). This report represents ongoing WESTCARB
assessment of CO2 storage potential in the Mohawk basin,
one of ten Cenozoic basins in Arizona identified during
the preliminary evaluation, and is part of Tasks 2 and 3 of
Arizona WESTCARB Phase Ill. Task 2 consists primarily of
characterizing basin structure, stratigraphy, lithology, and
the nature of seals or a cap rock. This task also includes
determining the storage capacity of permeable sediments
below 800 depth (Spencer, 2011). Task 3 is to determine if,
and at what depth, saline groundwater approaches 10,000
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for CO2 sequestration in geologic formations that are below a level
of 800 meters (m) depth below land surface (bls). This evaluation
is directed at porous and permeable geologic formations with
impermeable sealing strata in Cenozoic sedimentary basins in the
Basin and Range Province, and Paleozoic sedimentary formations in
the Colorado Plateau. An initial screening of Cenozoic sedimentary
basins with significant depth and volume below the 800 m bls level
resulted in ten candidate basins from a total of 88 basins (Spencer,
2011).

This report represents ongoing WESTCARB assessment of CO2
storage potential in the Mohawk basin, one of ten Cenozoic basins
in Arizona identified during the preliminary evaluation, and is part of
Tasks 2 and 3 of Arizona WESTCARB Phase Ill. Task 2 consists primarily
of characterizing basin structure, stratigraphy, lithology, and the
nature of seals or a cap rock. This task also includes determining
the storage capacity of permeable sediments below 800 depth
(Spencer, 2011). Task 3 is to determine if, and at what depth, saline
groundwater approaches 10,000 milligrams per liter (mg/L) of total
dissolved solids (TDS), characterized in a separate study (Gootee and
others, 2012). This concentration represents the threshold above
which water is considered non-potable and unsuitable as drinking
water (United States Environmental Protection Agency). Individual-
basin studies such as this study are intended to provide estimates
of the volume of permeable strata that are capped by impermeable
strata (with an interface at depths greater than 800 m), and that are
saturated with saline groundwater (>10,000 mg/L TDS).
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The Mohawk basin is a northwest-trending Cenozoic basin in the southwestern portion of the Basin and Range tectonic
province. The Mohawk basin is situated between the Mohawk Mountains to the east and the Muggins, Copper, Cabeza
Prieta, and Sierra Pinta Mountains to the west. The Gila River flows through the northern portion of Mohawk valley,
north of Interstate Highway 8 which passes through the town of Tacna near the western borders of the basin. The
Mohawk basin’s Cenozoic basin-fill sediments are estimated to be as much as 2,400 m (8,000 ft) thick (Oppenheimer
and Sumner, 1980; Saltus and Jachens, 1995; Richard et al., 2007) (Plate 1) and it is one of ten Cenozoic basins in Arizona
identified as having potential for carbon dioxide (CO2) sequestration (Spencer, 2011) with an estimated total sediment
volume of 1,288 cubic kilometers (km3) (309 cubic miles (mi3)). Approximately 519 km3 (125 mi3) of basin-filling strata
are estimated to lie below a depth of 800 m (2,625 ft).



Due to the absence of deep wells, very little is known about the Mohawk basin’s subsurface conditions. The deepest
well in the basin penetrates 288 m (945 ft) below land surface (bls). Lithologic data are available for only four wells that
were completed deeper than 236 m (775 ft). These wells are listed in Appendix A and recorded lithologic intervals are
tabulated in Appendix B. Well locations are plotted on Plate 1 and used in geologic cross-sections AA’ and BB’ in Plate
2. Due to the lack of sufficient subsurface data, the geology of neighboring basins and regional geology were used as
proxies to illustrate the geology of the Mohawk basin (Eberly and Stanley, 1978; Menges and Pearthree, 1989; Spencer
and Reynolds, 1989; Spencer and others, 1995, 1996).

Mid-Tertiary (Oligocene to middle Miocene) sedimentary and volcanic rocks on the northern flanks of Copper and
Mohawk Mountains and in the Muggins Mountains (Pridmore and Craig, 1982; Mueller et al., 1982; Smith et al., 1989;
Plate 1) almost certainly underlie younger basin-filling strata in the Mohawk basin (Plate 2). The Mohawk detachment
fault, exposed in the northern Mohawk Mountains, is a low angle normal fault that juxtaposed the lower-plate
Precambrian gneiss with the upper-plate Laramide granites and depositionally-overlying mid-Tertiary conglomerate
and sedimentary breccia derived from the granites (Mueller et al., 1982). Spencer and Reynolds (1989) suggest that
slip along the detachment fault has between 5 and 15 km displacement of the upper plate to the northeast (Plate
2). In the Baker Peaks-Copper Mountains-Wellton Hills area, a detachment fault juxtaposes lower-plate gneiss with
upper-plate mid-Tertiary clastic rocks (Pridmore and Craig, 1982). The upper-plate clastic sequence, dipping to the
southwest at angles from moderate to steep due to fault-block tilting, is interpreted to have been deposited during
movement on the detachment fault. Northeast-dipping normal faults, thought to be related to detachment faulting, cut
the strata. Deposition of the mid-Tertiary sequence may have begun during initial extension ~25 million years ago (Ma)
and continued until about 15 Ma (Spencer and others, 1995). Thickness of the mid-Tertiary sequence may be as much
as 1,200 m (3,900 ft) in the region. Younger normal faulting that produced the modern basin and range topography
of the region probably began in the late Miocene. However, this timing is very poorly constrained by geologic data
(e.g., Menges and Pearthree, 1989). An erosional surface and angular unconformity likely separates the mid-Tertiary
sequence from overlying, early basin-fill deposits.

Gravity data suggest that Mohawk Valley may be a half-graben, with a steep gravity gradient on the northeast side of the
basin that reflects a buried normal fault and deep basin sediments, and a more gentle gravity gradient on the southwest
side that reflects the gently northeast-tilted floor of the basin. If this half-graben basin was hydrologically closed during
basin genesis, then evaporites such as halite and gypsum may have been deposited in the basin axis; however, no
evaporites were identified from a seismic survey along the Gila River (Eberly and Stanley, 1978).

Shallow wells in the Mohawk basin encountered Gila River alluvium and basin-fill clastic deposits. Towards the basin
center, clay and fine sand alternate throughout the upper 245 m (800 ft). In 35-well 15751, a sticky blue clay was
reported between 245 and 288 m (800 and 945 ft) and appears to be continuous towards the basin center. Nearby
Cenozoic basins (King, San Cristobal and Growler) are untested in the gravity lows, but shallow wells in those basins
are reported to have encountered gypsiferous sediments (Rauzi, 2001). In Oil and Gas (OG) well 14-11 in San Cristobal
basin (Plate 1), sticky red clay and sand was encountered between 730 m (2,400 ft) and at total depth of 802 m (2,630
ft). Oozing black mud was reported in the lowest 9 m (30 ft). Fine-grained sediment with gypsum, white talc, quartz and
soapstone were reported between 365 and 488 m (1,200 and 1,600 ft). Groundwater salinity in the Mohawk basin and
other nearby Cenozoic basins is essentially unknown. Salinity of shallow groundwater in Mohawk basin is brackish and
saline, likely related to shallow, downward-percolating groundwater recharged from agricultural irrigation (Gootee and
others, 2012; El-Ashry, 1980).

The dearth of subsurface data from Mohawk basin precludes accurate evaluation of carbon-sequestration potential.
Evaporite deposits favorable for sealing conditions may be present, especially near the northeast margin of the basin.
Permeable strata may also be present in lower basin-fill strata, and/or in underlying tilted mid-Tertiary clastic rocks, if
present. However, accurate evaluation of CO2 sequestration potential of Mohawk basin will require further investigation
through drilling and seismic surveys.
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Appendix A

Wells below 775 ft (235 m) used for evaluation of CO, storage in the Mohawk basin Appendix A
Well Well

Well Elevation | Elevation | UTM-Easting | UTM-Northing

Type| 2Pl |WellID] ) (f)  [(NADS3, 12N)| (NADS3, 12N) Dfrﬁ;h D?f':;h Log Type
35 35-15751 | 15751 107 351 227,942 3,620,966 288 945 Drillers
35 35-15752 | 15752 119 392 224,851 3,619,418 236 775 Drillers
35 35-15916 | 15916 127 418 221,620 3,618,882 279 917 Drillers
55 | 55-502495 | 502495 100 328 229,371 3,621,544 247 809 Drillers
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